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densification of high energy by using carbonaceous powder having a plural-layer structure that a 
surface layer of a carbonaceous material is formed by baking it under a specific condition after 
a surface of its nucleus is covered with a carbon precursor by using graphite powder having a 
specific property as a nucleus, as a negative electrode active material. 

SOLUTION: Massive graphite powder has the following characteristic. Spacing of a (002) surface 
is less than 3.37 &angst; t and the size of a C axis directional crystallite is not less than 1000 
&angst;. and the ratio of peak intensity of 1360 cm to peak intensity of 1580 cm-1 of a 
spectrum is not more than 0.3, and a half value width of a 1580 cm-1 peak is not more than 24 
cm-1, and the average particle size is 10 to 30 i m, and a thickness of the thinnest part is 3 i m 
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tapping density is 0.5 g/cc to 1.0 g/cc, and the X-ray diffraction peak intensity ratio of (1 10)/ 
(004) is not less than 0.015. Baking to obtain a plural-layer carbonaceous material is performed 
in a temperature range of 700 to 2800° C in an inert gas atmosphere. 
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[00 4 5] * 1 fiOife^b L c z5S 1 0 0 0 A*SST*fc 
0ttl!t*tfr03*tt»ft»3l5 (StSNo. 16) t$XXf=> 
-?*®J£ (HfiNo. 17) 11, ^pia»**H:lt««l 

if*>t>t> 3 0 0mAh/g*at*j!!^t rtt^i- 

o. 1 ~1 5 0pI^g(4-r'<-C'>^< t h 3 5 0mA 
h/gT. JtSftOiSVMt (3 7 2mAh/g) (Olififfl 
Lfcttt^Cofc. m<bCD?tC75^-e, WWo. 10—1 
5 <75MiS«&*(O^F-5riS^S(4 2 0~26mAh/gt, 
(KfiNo. 1~9) 0**lJ:5/Jv*Vvr 



[0 0 4 6] *36W©«Wi*#t LTj£^X^[Ellff{Cj: 
•5 (0 0 2) ffi<D®R8Pa (d 0 0 2) ^3. 3 7A*« 
tf*>9, C«*l^©«l*^-0*#S (Lc) ^/>^<i; 
t>1 0 0 0 AW±T-&5^f B -fb**5j;t>'*i6gE^^VN^ 

[oo47] (mmmmm z ) mmmmrn i x\ 



«FBB¥l 1-054 123 



9 V-*/ 



[00 4 8] 02 W:ffl*tt«a»««©n«?K-t:/K^»r 
ill i*r«JLtt*y ^^>*^b46-fe^w-# 1 

tfc^L i C0O2 ^ttt^^-^>7*7 vt> tifcm 
E97yftxfi/y (PTFE) iSrS*HrCl 
0 0:3: 1 0 Life-*-* Hr*«<»Tf*> 

T F E ttf a Vlfilt© 1 0*fflV^„ HEffil 

OtOTA^^^fg^te, jEft!)-K^13^^#5/b 

£JEM6McKl 5^iflt, ~vtr/mm&$i<D±'i' 
tr-x 1 6 rtdltX^LfcfSU gi!)-K)tl4 

1 6<Dftl&mcX7$y Fggf^o ^<^««ffi»± 



h^«1"5 0 »P*1 9«:-fe/Hr-^ 1 6 0BHP«R^^f 
**rv M 8 5:^LTlK^3iA/-e> ir/l-Jr— * 1 6tf)_b 

JC# -A- Lt»P -TttlJ-fe /M*^J#T 5. 
[0 0 4 9] #iryKO»«S*ttftffi**-e«MSnS 

[0 0 5 0] 1 7«RK)A«fflft*»*SrfflV^fc-fe^A 
— Q#5-tr/Mco^T\ 2 O^-e-f^T^ir/u* 1 0 0 
mA (1/5 C) ^«Jfc-e#"fe/UOJ»^-«E*«4. 2 V 
(C/£5*-?5E®L*L^ 10 0mA (1/5 C) ^®afc 
T*2. 7 5Vit«cltt, 1/5 C*fcm^fi£*#> 
fc 0 ^<0&. H«l-*»Lfcft5 0 0mA ( 1 C) 5e« 
S!£"C2. 7 5V*-efttlt, lC^m^S^*^fc 0 

2 0t^tl^ -2 0t^2 4B#fHS$tfi 
U HID- 2 Ot-Cl CSttt****«)fc 0 #i?yu£2 
OtCfttl, t;KOW2 0°OcmLT^<b|W]i;m 
ft*e*«Lt«, 1 0 0°CT*1 BttlU 

fc. 

[0 0 5 1] ffi^iS*©*ttfil:MltLt, SfaliL 

[0 0 5 2] 
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[oo5 3] *2a>e>. *i-e*Lfc , ari»**3a s /hS*» 

ofcHSNo. 1 6*5J;tfl 1(02 0°CW1/5C^ 

twi cawt**H:fiv^. ^r4N o . 1-15 corns 
o. i-i 5©rt-c, ffiaijca8rt5i»*»««* (-2 

0°C, 1C) *UO OmA&±fc*UM>tt* Kf-IrN 
o. 1, 2, 3, 6, 7, 8, 9, 10, 11, 12 X 
13, 14, &£Xfl 5<&»»»5fcK±5-fcA'A, B, 
C. F, G, H, K J. K, L, M, N, *3J:tfO-e 

StfiNo. 4, 10, 11, 12, 13, 1 



4, 15, 16, fc«j:t;i7oM^J:5t/VD, 
J, K, L, M, N, O, P, feitfQ-Cfcofc, wtt 

ft»WN-o. 10, 11, 12, 13, 14*3«ktfl5 
^H#&t&*^«t5-fe^Jx K, L, M, NiSitfO-C* 

[00 5 4] Gmfl&tf Jtttfll) MBMMi 2 T? 1 / 
5 ci£®^g, l cUrttS*. - 2 o°C"C^ i cSSrm^ 

10, 11, 12, 13, 1 4*5«fctfl 5<0!HI 
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mm Ltc&, mm^m 2 k tern l ^20 

[00 5 5] * r t\ 2 -C«?fitt1i6S:aije L 

fc«8fflll^ (MNo. 1~17) ZZtl^tl®. 



mmmm<r>mmmBm (ksno. is~3 4) *fB* 

[0 0 5 6] 1 7««©AIfflR^S*S:fflv^M, 

misn^mm 2 t p#(c*ft-t**vt:A'R~AH# 5 

f>tt<c*»ofc-fe^© 1 / 5 cstfB$**s)£ 

[0 0 5 7] #t^*»5l5©^ffiK#LTii5i*L;fcm 

[0 0 5 8] 
[iS3] 
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[0 0 5 9]*3H, **«5SO«*«»*^1-5w 
b^£Z> 1/5 CScSSi, l C»«§», -2 0°Cl 

at*»«j2-C«***6>ilfc»t»No. 1, 2, 3, 
5, 6, 7, 8*5j:W9«r«*CUfc*Ji«5t^K*»» 
*Kipf (No. 18, 19, 2 0, 22, 23, 24, 
2 5, 2 6) iZXtt/UR, S, T, V, W, X, Y, 

bft**»ofc(DBu *W2 1* 2 7, 2 8, 2 9, 3 
0, 3 1, 3 2, 3 3ft£U3 4 0fMm&0tt*K& 



*l:i5ir;uu, AA, AB, AC, AD, AE, A 

f, AGtswAHTfcofco mb^-fe/KoasaiMi 

t©l/5CM«tlt Kffli*«Hu0 1/5C»«S 
ifc#LT8 2-9 6%vmttZ9. «W«a<^«*« 
8fc*:fc:-f 5 ^ <t tilMff^ 1/5 Cj5*m^*lll*I± 
Lfc 0 Ztlbtotefr-Vs 1*1^2 7, 2 8, 2 9, 3 0, 
3 l^J:t> + 3 2^«Ji«it^«*ft»5lc^J:5-fe/UA 
A, AB, AC, AD, AEJJitfAFIl, S5SJ»a« 
<D 1/5 CtMt**tt1-^<"Ci-< H53 OmAh. 
fiJLb"?. ifiaftliti^l/5C«[t§iWLT9 3% 
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{Zt>fcvX&tlX\<*ti<Dtt&VftNo. 2 7, 2 8, 2 
9, 3 0, 3 l*5iW3 20*««JtO«*It»*^«t 
Sir/UAA, AB, AC, AD, AEfcit/AFtfco 

[0 0 6 0] ft*>\ ±B^*5V^-C«Jl«JtO**«»* 
Sr#Sfc»fc«|fife!a«Sr l 3 0 OtJ-CjBfcLfc**, 7 0 

0^-2 8 o owmamm-z* mm<om^mmb 

S*fc«**Ki<0«*Jtd«9 5 : 5fcft5J:5fc, S 

9:1-5 0: 5 0 <attffl-CH«<&4fctt## b*U 

[00 6 1] £/c, ±E^*5V^Ttt. **W^ol:^T* 

» -v- ft 4r<0BK tf- ^fi*ttB*WMWr*»fe ft 5 r&m 
teicajB-rs n 1 4r»srf s fc©-er±ftv\ 

[0062] 

**fl6ffl-T5ri:(cJ:9. Jt«*^S»tt (3 7 2mA 
h/g) (D'>ft< i fe 9.5%^ 3 5 4-3 6 OmAh/ 
g (9 5. 2-96. 8%) XhV^ ^F5Ji£^Sl2 2 0 
-26mAh/gi/hS<, ^/U^f-«*^>lfi|±tjf 



[mu *wji^»**tMtr'<< TO&a*5jiu^ 

1 : 

2 : 

3 :^5yK 

4 : Myf^^ii 

5 : - 

6 : ±s<U—& 

7 : tfxfry Y 
1 0 : 

1 1 : 

1 2 : -fe/^V— & 
13 : jE«y- Ktt 

1 5 : jgftife&K 
1 6 : -fe/U^r— J* 
1 7 : _L8Wfe*« 
1 8 : IS^v f 
1 9 : Mnfa 
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6-- l?A*U-9 
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11- fttt 

12— feAu-y 

14-ftff'J-KK 

16- t?Jtfr-2 

17- -t«MftiMR 




(51) Int. CL 6 «®J1E# FI 

HO 1M 10/40 HOIM 10/40 Z 

•i 

(72)J69i# # ^ 

SKsswaijRwwjaBrf a 8 t g 3 # i * 



